An n x n nonnegative matrix A is called primitive if for some positive integer k, every entry in the matrix Ak is positive or, in notation, A' + 0. The exponent of primitivity of A is defined to be y(A) = minjk E H, : Ah % 0}, where Z, denotes the set of positive integers. The well known Dulmage-Mendelsohn theorem is that y(A) < n + s(n -2), where s is the shortest circuit in D(A), the directed graph of A. In this paper we prove that y(A) < D + 1 + s(D -l), where D is the diameter of D(A).
Some notations
Associated with an n x n nonnegative matrix A = (aij) we shall consider its directed graph D(A) which consists of a set I/ of JI vertices, labeled conveniently, 1,2, . . , n and a set of directed edges E with a directed edge from vertex i to vertex j if and only if Uij # 0. We shall use the notations i 5 j and i +% j to denote, respectively, that there is a path of length d from vertex i to vertex j and that there is no path of length d linking vertex i to vertex j. D and D*x denote, respectively, the diameter of D(A) and the diameter of D(Ak). d (i, j) and dAx (i, j) are, respectively, the distance from vertex i to vertex j in D(A) and in D(Ak). Note the following fact:
Main result
Lemma 1 (Shen [6] 
